Peptide synthesis by proteases in organic solvents: medium effect on substrate specificity.
The substrate specificities of alpha-chymotrypsin and subtilisins for peptide synthesis in hydrophilic organic solvents were investigated. Chymotrypsin exhibited high specificity to aromatic amino acids as acyl donors, while subtilisin Carlsberg and subtilisin BPN' were specific to aromatic and neutral aliphatic amino acids, in accordance with the S1 specificities of the enzymes for peptide hydrolysis in aqueous solutions. On the contrary, chymotrypsin exhibited higher specificities to hydrophilic amino acid amides as acyl acceptors (nucleophiles) for peptide synthesis with N-acetyl-L-tyrosine ethyl ester, in contrast to the S1' specificity for peptide hydrolysis and peptide synthesis in aqueous solutions. Furthermore, nucleophile specificity changed with the change in water-organic solvent composition; the increase in water content led to increase in relative reactivity of leucinamide to that of alaninamide. It was also found that protection of the carboxyl group of alanine by amidation is much preferable to protection by esterification in terms of reactivity as nucleophiles.